Hypobaric hypoxia and reoxygenation induce proteomic profile changes in the rat brain cortex.
Brain, due to its high metabolism, is severely affected by hypoxia/reoxygenation. In this study, cerebral cortexes from rats subjected to hypobaric hypoxia followed by several reoxygenation periods (0 h, 24 h, and 5 days) were compared with normobaric normoxic controls to identify protein-expression differences using proteomic approaches. Only 2-fold differences in spot abundance between controls and experimental groups from each reoxygenation period were considered. The proteins identified were grouped into categories, according to their similarity in function or to their involvement in the same metabolic pathway. We distinguished five groups: (1) glycolysis, including γ-enolase (NSE), and glyceraldehyde 3-phosphate dehydrogenase (GAPDH); (2) tricarboxylic acid cycle, such as aconitate hydratase (ACO2); (3) oxidative phosphorylation, like F1-ATPase chains α and β; (4) cytoskeletal, including Spna2, α-tubulin, β-tubulin, β-actin, and microtubule-associated protein RP/EB family member 3 (EB3); and (5) chaperones, like heat-shock protein 72 kDa (HSP72). NSE was upregulated while GAPDH was downregulated, both peaking at 5 days post-hypoxia. ACO2 and F1-ATPase decreased in all the reoxygenation periods. Spna2 and EB3 were expressed neither in control nor at 0 h, but 5 days post-hypoxia new expression took place. The α- and β-tubulin levels significantly fell at 0 h, but after 24 h strongly increased. Also, β-actin and HSP72 were downregulated, and the last one reached the lowest level at 24 h of reoxygenation. We conclude that the molecular mechanisms underlying hypoxia/reoxygenation in the rat cortex might consist of a close relationship between energy metabolism, cytoskeleton, and chaperones. These findings may shed light on therapeutic targets against hypoxia-related damage.